Immediate hypersensitivity reactions ranging from mild urticaria to life threatening anaphylaxis after exposure to natural rubber latex have been reported frequently in health care workers while occupational asthma due to latex exposure is less well studied. The results of specific challenge tests and immunological tests in four health care workers with work related respiratory and skin disorders induced by the use of latex gloves are described. Occupational asthma was confirmed in three subjects by specific challenge tests. All had a positive skin test reaction to the latex extract; specific IgE antibodies were detected in only one subject. The fourth subject had a negative specific inhalation and skin test reaction to the latex extract. Peak expiratory flow monitoring at work and away from work showed a pattern consistent with work related asthma. These findings confirm that latex is a cause of occupational asthma in health care workers.
There have been numerous reports ofimmediate hypersensitivity reactions to natural rubber from occupational exposure in health care workers.'2 The reactions to latex were found to be mediated by immunoglobulin E (IgE).34 While contact urticaria is the most frequent clinical manifestation, rhinitis, conjunctivitis, angioedema, asthma, and life threatening anaphylaxis have also been reported as parts of a generalised reaction following contact with latex.' The diagnosis of allergic reactions to latex is usually based on skin prick testing and/or demonstration of specific IgE in the serum. Bronchoprovocation testing has been used in the diagnosis of latex induced asthma. 7 Standardised materials for skin testing and for detecting specific IgE antibodies are not yet commercially available. 8 We present a report of three subjects with latex induced asthma proven by specific challenge tests and a fourth with occupational asthma possibly related to latex exposure. The results of skin tests and measurement of specific IgE antibodies are also presented.
Methods

SUBJECTS
Four consecutive subjects with symptoms of asthma related to exposure to latex gloves referred to the University of British Columbia respiratory clinic were studied. Subject 1, an operating room nurse, had experienced itchy eyes and nose and skin rash for five years whenever she used latex gloves. For the past two and a half years she also complained of difficulties in breathing, particularly at night after work. These symptoms disappeared after she stopped using latex gloves. Subject 2, another operating room nurse, had a non-productive cough, chest tightness, wheezing, and difficulty in breathing for 18 months when first seen in the clinic. She also had skin rashes and periorbital oedema after exposure to latex. Her symptoms improved whenever she was on holiday. Subject 3, a dental assistant, had a history of eczema during childhood. She noticed itchy skin rashes over the knuckles of her hands whenever she wore latex gloves. Cough with sputum production and chest tightness were present for four months before she was referred to the clinic. Her symptoms improved after she changed her job location. Subject 4, a nurse from a burn unit, had suffered contact dermatitis and nasal symptoms after exposure to latex gloves for five years. She had had difficulty in breathing for two years, especially at night, and required bronchodilators for relief. When she changed her job and avoided exposure to latex her symptoms improved and she was able to discontinue all medications. SKIN 
TESTING
Skin prick tests were done using a battery of common allergens including house dust mite extracts containing D pteronyssinus, D farinae, histamine (2.5 mg/ml) as a positive control, and saline as a negative control. In addition, serial dilutions of latex extract (Omega Laboratory, Montreal) containing 31.3, 62.5, 125, 250, 500, 1000, 2000 protein nitrogen units (pnu)/ml were prepared for skin prick tests. A positive reaction was defined as the presence of a weal 3 mm or greater than a negative control 15 minutes after testing.
MEASUREMENT OF SPECIFIC IGE ANTIBODIES
Specific IgE antibodies against latex were measured using paper radioimmunosorbent test (PRIST) with commercially available discs (Latex, K 82, Pharmacia Diagnostics AB, Uppsala, Sweden). The test was performed according to the manufacturer's instructions and the results were expressed as Phadebas RAST units (pru)/ml. Values of more than 0.35 pru/ ml were considered positive. Total IgE in serum was also measured by radioimmunoassay using kits from Pharmacia (Uppsala, Sweden).
METHACHOLINE CHALLENGE TEST
A methacholine challenge test was carried out using the tidal breathing method previously described. 9 Briefly, increasing concentrations of methacholine were given by inhalation at intervals of five minutes, each for a period of two minutes, after initial inhalation of normal Occupational asthma due to latex 0 102030 1 2 3 4 5 6 7 8 9 10 24 Minutes Hours with the latex extract in three patients (subjects 2, 3, and 4) ( contaminants in the workplace. On the other hand, the avoidance of exposure to latex gloves led to amelioration of her symptoms which suggests that latex exposure could be the cause of her asthma and that the extract used in this study did not contain all the antigens.
Skin testing with the latex allergen has been shown to have a sensitivity of approximately 90% and a specificity of almost 100% for latex allergy.'6 It has been found to be a useful screening tool in subjects with suspected latex allergy." 16 Specific IgE antibodies were found in only one subject in this study (25%). Measurement of specific IgE antibodies by RAST for latex allergy has a sensitivity varying from 14% to 87%.10 17-20 These studies were largely carried out with unstandardised materials.
In summary, establishing the diagnosis of latex induced asthma in health care workers is essential to avoid permanent respiratory disability. Skin prick tests and specific challenge tests are useful methods of diagnosis while serological testing was not found to be useful in this study using the commercially available extract. The availability of a standardised latex extract for immunological testing will greatly improve the diagnostic accuracy of allergy to latex.
